RANCANG BANGUN SISTEM SORTIR PRODUK KEMASAN

BERDASARKAN BERAT BERBASIS PLC

( BAGIAN II ) by Muhammad Rif’an, 081310213001
 NLDA – AGGNALRIA SATISREVINU NAAKATSUPREP  
  
…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 NASAMEK KUDORP RITROS METSIS NUGNAB GNACNAR
CLP SISABREB TAREB NAKRASADREB  
 NAIGAB ( I ) I  
 
 














: helO  






ISATNEMURTSNI METSIS ISAMOTO 3D IDUTS MARGORP  
KINKET NEMETRAPED  
ISAKOV SATLUKAF  
A SATISREVINU AGGNALRI  






  NLDA – AGGNALRIA SATISREVINU NAAKATSUPREP  
 
 
…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 




keyorP  rihka  ini  kadit  ,nakisakilbupid  numan  aidesret  naakatsuprepid  malad  
 
nagnukgnil  satisrevinU  .aggnalriA  naknanekrepiD  kutnu  iakapid  iagabes  isnerefer  
 
,naakatsupek  ipatet  napitugneep  nijies  silunep  nad  surah  naktubeynem  rebmud  aynilsa  
 
iauses  naasaibek  .haimli  
 












































…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
RATNAGNEP ATAK  
 
 gnay TWS hallA taridahek sata naktajnap silunep rukuys ijuP alageS
ainurak nad tamkin alages nakirebmem -  tapad silunep aggnihes ayN
 ludujreb gnay rihkA keyorP nakiaseleynem “  kutnu royevnoK nugnaB gnacnaR
nasamek kudorP ritroS metsiS  CLP sisabreB tareB nakrasadreB .”  
 liretam nupuam lirom nautnab kaynab ,ini rihka keyorp nusuynem amaleS
 kadit nupuam gnusgnal araces kiab ,kahip iagabreb irad helorep silunep halet gnay
U .gnusgnal  amiret nakiapmaynem silunep ,itah nahadnerek alages nagned uti kutn
: adapek hisak  
.1  raul gnay hareguna nad hayadih ,ohdir nakirebmem halet gnay TWS hallA  
asaib . 
.2   halet gnay gnayasret kidA nad kakaK ,ubI ,hayA ,atnicret agrauleK  
  nad a’od paneges nakirebmem .silunep adapek nagnukud  
.3  AC,.AMC,.kA,.iS.M,.ES,tayadiH idiW .H .rD kapaB  ukales  satlukaF nakeD   isakoV
vinU e  satisr A gnalri ga.  
.4  I ubI .r  hayD  ,eitawareH  S.M i ukales  auteK  etrapeD m ne  inkeT k, satlukaF   isakoV
vinU e  satisr A gnalri ga.  
.5   kapaB onraniW , .T.M,.iS.S   metsiS isamotO 3D idutS margorP auteK ukales
nemetrapeD isatnemurtsnI  kinkeT  .ayabaruS aggnalriA satisrevinU  
.6  kapaB  hallitamhaR fikA  ,  ukales  kaynab halet gnay gnibmibmeP nesoD  
 ,nakusam ,nagnibmib ,nahara nakirebmem  adapek  silunep es  aggnih
aynnakiaselesret  .ini rihkA keyorP lasoporP  
.7  kapaB  ardnahC yknarF  ,nahara nakirebmem kaynab gnay natlusnoK ukales ,  
 silunep gnibmibmem malad itah nasulutek atreseb ,nakusam ,nagnibmib  
.ini rihkA keyorP lasoporP aynnakiaselesret aggnih  
v 
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.8  s ojirP onoggnA irT .srD kapaB  nakirebmem halet gnay ijugnep nesod iagabe
 .aynapedek kutnu anugreb tagnas gnay urab narajalep nad nakusam  
.9   nesod atreseb idranuY irT ykiR kapaB –  halet gnay CLP muirotarobal nesod
 sagut nataubmep sesorp malad tapmet nakaideynem nad utnabmem kaynab
i rihka in  
.01   ISO 3D nagnaujrepes tabahas tabahaS.  3102  nad utnabmem kaynab gnay
.urab isamrofni nakirebmem  
.11   adapek nautnab nakirebmem halet gnay kahip  aumeS .imak  
 imed nugnabmem gnay kitirk nad naras nakparahgnem tagnas silunep ,atak rihkA
 rihka sagut naanrupmeynep .ini  
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 kadit tubesret laH .tasep haltagnas irtsudni ainud id igolonket nagnabmekreP
kgninem irad sapel gnarab padahret nemusnok naatnimrep aynta -  iskudorp gnarab
 nakulremem irtsudni kahip ,ayniskudorp tapecrepmem kutnU .irtsudni utaus irad
 lisah gnirotinomem tapad nad neisife araces ajrekeb tapad gnay metsis utaus
ayniskudorp amek kudorp ritros sesorp malaD .  gnay irtsudni kaynab hisam ,nas
 nagned kudorp utas kutnu aynah isgnufreb gnay royevnok nakanuggnem
 tareb nagned amas gnay kudorp ritros kutnu aggnihes ,amas gnay tareb kitsiretkarak
 gnay royevnok kaynab aggnihes iridnesret royevnok nakhutubid adebreb gnay
 kutnu nakanugid tapad royevnok haubes ,tareb nakrasadreb nagneD .nakanugid
tareb nakrasadreb kudorp ritros metsiS ,uti anerak helO .tareb tniop tes aparebeb   ini
.irtsudni id iskudorp isneisife nad tapecrepmem kutnu tapet gnay isulos nakapurem   
 ritros metsis taubid nad gnacnarid ini rihka sagut adap tubesret lah nakrasadreB
 gnukudnep nenopmok nakulrepiD .CLP sisabreb tareb nakrasadreb nasamek kudorp
 gnay nagnacnar nagned iauses nalajreb tapad nasamek kudorp ritros metsis raga
aratnaid ,naknigniid  rosnes halada ayn llecdaol ,oniudra ,  CD rotom   nad hctiws timil  
 rosneS llecdaol   naka gnay nasamek kudorp tareb isketednep iagabes nakanugid
 CDA ludom itnaggnep iagabes isgnufreb oniudra ,ritrosid  nakisakifisepsnem atres
nep iagabes nakanugid CD rotom ,tareb  tniop tes pait adap nasamek kudorp gnorod
kareggnep nad   ,royevnok hctiws timil   kareg satabmep rosnes iagabes nakanugid
  .CD rotom  
  nasamek kudorp ritros metsis isaruka ,nakukalid halet gnay sisilana nakrasadreB
.%001 halada CLP sisabreb tareb nakrasadreb  
ataK  icnuK  : CLP  ( elbammargorP  cigoL  rellortnoC ,)   kudorp ritros    nasamek ,     
rosnes  llecdaol     
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I BAB  
NAULUHADNEP  
 
1.1  gnakaleB rataL  
  laH .tasep haltagnas irtsudni ainud id igolonket nagnabmekreP
 padahret nemusnok naatnimrep ayntakgninem irad sapel kadit tubesret
gnarab -  tapecrepmem kutnU .irtsudni utaus irad iskudorp gnarab
m irtsudni kahip ,ayniskudorp  ajrekeb tapad gnay metsis utaus nakulreme
 ayniskudorp lisah gnirotinomem tapad nad neisife araces  
  nakulrepid ,gnitros sesorp aynsusuhk irtsudni id iskudorp sesorP
 helorepid aggnihes ,ayniskudorp lisah nad ajrenik irad kiab isamitpo
m gnay ajrek isneisife  sesorp malaD .lamiska nasamek kudorp ritros  hisam ,
 kutnu aynah isgnufreb gnay royevnok nakanuggnem gnay irtsudni kaynab
 utas  nagned kudorp  kitsiretkarak amas gnay tareb ,  ritros kutnu aggnihes
 royevnok nakhutubid adebreb gnay tareb nagned amas gnay kudorp
t .nakanugid gnay royevnok kaynab aggnihes iridnesre  H  tagnas tubesret la
 .neisife kadit  nakanugid tapad royevnok haubes ,tareb nakrasadreb nagneD
 .tareb tniop tes aparebeb kutnu  metsis utaus nakulrepid uti anerak helO
 gnarab gnitros sesorp kutnu royevnok ned macam macamreb gnay tareb nag  
.tubesret metsis irad ajrenik uatnamem tapad gnay gnirotinom atreseb   
K  lisah naknamagnem kutnu ,aisenodnI id irtsudnI nakaynabe
 sukgnubmep iagabes isgnufreb gnay nasamek nakanuggnem ayniskudorp
D .ipar nad hisreb tahilret raga m gnay irtsudni i  ajrekep nakanuggnem hisa
2 
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is adap  gnarab naktapmenem malad halas ilakgnires aynritros mets
es ilabmek iskerok id ulrep aggnihes ,ayntareb nakrasadreb  id muleb
is naluggnueK .nakrasap  kudorp ritrosnem utiay taub imak gnay ritros mets
es nasamek  anerak ilabmek iskerokid ulrep kadit nad sitamoto arac
gnisam ayntareb nagned iauses tapet hadus kudorp natapmenep -  .gnisam  
 tleb nagned ipakgnelid royevnok nakhutubid ini rihka keyorp adaP
tareb nakadebmem tapad kutnU .gnarab tropsnart kutnu nakanugid gnay  
gid tniop tes iauses kifiseps nagned is aumeS .llecdaol rosnes nakanu  mets
kid naka ritros  CLP sinej anamid ,L1PC normO CLP nakanuggnem lortno
 golana ludom nakhutubid aggnihes latigid laynis amirenem tapad tubesret
tigid ek golana nagnaget isrevnokgnem kutnu  la  gnay tareb nakadebmem nad
 .DCL adap naklipmatid naka tareb narukugnep lisaH .kifiseps  
 
2.1  halasaM nasumuR  
 nakdujuwem hadumrepmem kutnU “  kutnu royevnoK nugnaB gnacnaR
 ritroS metsiS nasameK kudorP  CLP sisabreB tareB nakrasadreB  nususid ,”
nay halasam nasumur : pukacnem g  
.1   ritros metsis gnacnarem hakanamiagaB nasamek kudorP   tareb nakrasadreb
CLP sisabreB ? 
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3.1  halasaM nasataB  
unep akam saulem kadit nahalasamrep raga ,ini rihka sagut nataubmep malaD  sil
:nial aratna halasam nasatab aparebeb taubmem  
.1   oniudrA nad L1PC normO CLP utiay ini talA adap nakanugid gnay CLP
3R onU oniudrA utiay nakanugid gnay  
.2   oniudrA nad 0.9 remmargorP XC utiay nakanugid gnay margorp erawtfoS
3.6.1 EDI  
 
4.1  naujuT  
.1  agut keyorp naujuT  halada ini rihka s  taubmem  iulalem margorP erawtfos
 nataubmeP gnajnunem kutnu 3.6.1 EDI oniudrA nad 0.9 remmargorP XC
 ritroS metsiS nasamek kudorP  CLP sisabreB tareB nakrasadreB . 
.2   ajreniK asilanagneM  erawtfoS  nakrasadreB nasamek kudorP ritroS metsiS
B tareB .CLP sisabre  
 
5.1  rihkA saguT taafnaM  
.1   ini rihka sagut taafnaM halada  tapad nakparahid   satilauk naktakgninem
lortnoc ytilauq  rtsudni adap tareb nakrasadreb i nasamek kudorp  .  
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BAB  II  
NAUAJNIT  AKATSUP  
 
 naka gnay kepsa iagabreb malad sitiroet nasalejnep gnatnet isireb ini bab adaP
 sahabid naka iroet nasalejneP .taubid gnay rihka sagut sisilana hara ek gnukudnem  utiay
 omiudrA ,remmargorP XC ,L1PC NORMO CLP ,nasamek kudorp ritros metsiS ianegnem
.3R onU   
1.2  nasameK kudorP  
 gnay utnetret kudorp naknamagem ,ignudnilem kutnu halada nasamek kudorP
 adareb gnay kudorp aggnihes ,hisreb nad ipar hibel raga aynmaladid adareb
id  kutnu halada nasamek irad isgnuf uti nialeS .habmat ialin iaynupmem aynmalad
 nasamek irad taafnam utas halaS ,hibel ialin iaynupmem raga kudorp utaus agajnem
 ,naahasurep nad kudorp irad kerem utaus naarticnep uata gnidnarB iagabes halada
raS iagabes niales  utaus satilanoiseforP irad kutneb aguj nasameK ,isomorP ana
 tala nagnacnar malaD .tubesret kudorp nakraulegnem gnay naahasureP uata kerem
 nasamek kudorp anamid ,ritros kejbo idajnem naka samekid halet gnay kudorp ini
.tareb nakrasadreb nakadebid naka  
 
.2.2  CLP  NORMO  L1PC  
CLP  elbamargorP(  cigoL  )rellortnoC  nakapurem  takgnarep  lortnognep  gnay  
naksisabreb  ignuf  naiakgnar  .akigol  numaN  malad  aynnagnabmekrep  nalajes  
nagned  nahutubek  irtsudni  nad  ,isatropsnart  CLP  ikilimem  isgnuf  nad  isakilpa  gnay  
hibel  kaynab  irad  naiakgnar  .akigol  CLP  nakapurem  natalarep  sisabreb  
 
5 






…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
rossecorporcim  gnay  gnaacnarid  susuhk  kutnu  nakitnaggnem  ajrek  naiakgnar  
akigol  nad  isakilpa  ,nial  aguj  niasedid  kutnu  iagabreb  isakilpa  gnay  nagnubuhreb  
nagned  rosnes  – .rosnes  
CLP  naklanekrepid  amatrep  ilak  adap  nuhat  9691  helo  drahciR  .E  
gnayyelroM  nakapurem  iridnep  nocidoM  .noitaroproC  turuneM  lanoitaN  lacirtcelE  
gnirutcafunaM  noitaisossA  )AMEN(  CLP  nakisinifedid  iagabes  utaus  takgnarep  
kinortkele  latigid  nagned  iromem  gnay  tapad  margorpid  kutnu  nanapmiynep  
iskurtni  – iskurtni  gnay  naknalajnem  isgnuf  – isgnuf  ,kifiseps  itrepes  : ,akigol  
,neukes  ,gnimit  ,gnitnuoc  nad  akitamtira  kutnu  lortnognem  utaus  nisem  uata  sesorp  
iauses  nagned  gnay  .naknigniid  CLP  upmam  nakajregnem  utaus  sesorp  suret  
surenem  iauses  elbairav  nakusam  nad  nakirebmem  nasutupek  iauses  nanigniiek  
amrgormep  aggnihes  ialin  naraulek  patet  .lortnokret  
CLP  nakapurem  retupmok“  ”susuhk  kutnu  gnirotinomem  ,sesorp  nad  kutnu  
nakitnaggnem  drah  gniriw  lortnoc  nad  ikilimem  asahab  namrgormep  .iridnes  nakA  
,ipatet  CLP  kadit  amas  itrepes  lanosrep  retupmoc  anerak  CLP  gnacnarid  kutnu  
isalatsni  nad  natawarep  helo  isinket  nad  ilha  kirtsil  gnay  kadit  surah  iaynupmem  
nailhaek  akinortkele  gnay  iggnit  nad  nakirebmem  satilibiskelf  lortnok  nakrasadreb  
isukeske  iskurtsni  .akigol  aneraK  haluti  CLP  nikames  irah  nikames  gnabmekreb  
kiab  irad  iges  halmuj  tupni  nad  ,tuptuo  halmuj  yromem  gnay  ,aidesret  ,natapecek  
isakinumok  ratna  CLP  nad  arac  uata  kinket  .namargormep  ripmaH  alages  macam  
sesorp  iskudorp  gnadibid  irtsudni  nad  isatropsnart  tapad  isamotoid  nagned  
nakanuggnem  .CLP  natapeceK  nad  isaruka  irad  isarepo  asib  takgninem  huaj  hibel  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
kiab  nakanuggnem  metsis  lortnok  .ini  naluggnueK  irad  CLP  halada  aynnaupmamek  
kutnu  habugnem  nad  urinem  sesorp  isarepo  taasid  gnay  naamasreb  nagned  
isakinumok  nad  nalupmugnep  isamrofni  – isamrofni  .lativ  
isarepO  adap  CLP  iridret  irad  tapme  naigab  gnitnep  : 
.1  natamagneP  ialin  tupni  
.2  naknalajneM  margorp  
.3  nakirebmeM  ialin  tuptuo  
.4  nailadnegneP  
CLP  aguj  ikilimem  nagnarukek  aratna  nial  gnay  gnires  itorosid  halada  
awhab  kutnu  margormem  CLP  nakhutubid  gnaroeses  gnay  ilha  nad  tagnas  itregnem  
nagned  apa  gnay  nakhutubid  nad  itregnem  gnatnet  nanamaek  uata  ytefas  gnay  urah  
.ihunepids  aratnemeS  uti  gnaro  gnay  hitalret  itrepes  uti  pukuc  gnaraj  nad  adap  
aynnamargormep  surah  nakukalid  gnusgnal  ek  tapmet  anamid  revres  gnay  
t gnubuhre  ek  CLP  .apareb  aratnsmeS  ,uti  kadit  gnaraj  katel  niam  trtupmoc  uti  id  
tapmet  – tapmet  gnay  .ayahabreb  helO  anerak  ,uti  nakulrepid  utaus  takgnarep  gnay  
upmam  ,itamagnem  habugnem  atres  naknalajnem  marggorp  irad  karaj  .huaj  
naklanekiD  2 epit  yromem  adap  elbamargorp  ,rellortnoc  :utiay  
.1  MAR  modnaR(  sseccA  )yromeM  
.2  MOR  daeR(  ylnO  )yromeM  
CLP  iridnes  iridret  irad  aparebeb  sinej  aratna  :nial  llams  ,CLP  muidem  ,CLP  
nad  egral  .CLP  tukireB  naka  sahabid  hibel  tujnal  halada  ianegnem  CLP  NORMO  
L1PC  gnay  kusamret  malad  irogatak  llams  .CLP  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
nakrasadreB  adap  radnats  gnay  nakraulekid  helo  lanoitaN  lacirtcelE  
erutcafunaM  noitaicossA  )AMEN(  3SCI - 8791  traP  3SCI - ,403  CLP  nakisinifedid  
iagabes  tukireb  : CLP“  halada  utaus  natalarep  kinortkele  gnay  ajrekeb  araces  
,latigid  ikilimem  iromem  gnay  tapad  margorpid  napmiynem  hatnirep - hatnirep  
kutnu  nakukalem  isgnuf - isgnuf  susuhk  itrepes  ,cigol  ,gnineuqes  ,gnimit  
,gnitnuoc  nad  akitamtira  kutnu  lortnognem  iagabreb  sinej  nisem  uata  sesorp  iulalem  
golana  uata  latigid  tuptuo/tupni  seludom .”  iD  malad  CLP  isireb  naiakgnar  
akinortkele  gnay  tapad  nakisgnufid  itrepes  tcatnoc  yaler  kiab(  ON  nupuam  )CN  












                        rabmaG  1.2  isgnuF  CLP  
            ( rebmuS  : launaM  kooB  CLP  NORMO  L1PC ) 
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
.1.2.2  PISNIRP  AJREK  CLP  
adaP  aynpisnirp  haubes  CLP  iulalem  ludom  tupni  ajrekeb  amirenem  atad - 
atad  apureb  laynis  irad  natalarep  tupni  raul  lanretxe(  tupni  .)ecived  natalareP  tupni  
raul  tuberet  aratna  nial  apureb  ,ralkas  ,lobmot  .rosnes  ataD - atad  nakusam  gnay  
hisam  apureb  laynis  golana  naka  habuid  helo  ludom  tupni  D/A  golana(  ot  latigid  
tupni  )eludom  idajnem  laynis  .latigid  ayntujnaleS  helo  rosesorp  atnes  )UPC(  gnay  
ada  id  malad  CLP  laynis  latigid  uti  haloid  iauses  nagned  ,argorp  gnay  halet  taubid  
nad  napmisid  id  malad  .iromem  aynsureteS  UPC  naka  libmagnem  nasutupek  nad  
nakirebmem  hatnirep  iulalem  ludom  tuptuo  malad  kutneb  laynis  .latigid  naidumeK  
helo  ludom  tuptuo  A/D  latigid(  ot  golana  )eludom  irad  metsis  gnay  lortnokret  
itrepes  aratna  nial  apureb  yaler  nad  rotom  anamid  aynitnan  tapad  nakisarpognem  










                      rabmaG  2.2  naigaB - naigaB  kolB  CLP  
                 ( rebmuS  : launaM  kooB  CLP  NORMO  L1PC ) 
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
.2.2.2  CLP  NORMO  CAMSYS  L1PC  
CLP  NORMO  CAMSYS  L1PC  halada  halas  utas  kudorp  CLP  irad  
NORMO  gnay  .urabret  L1PC  nakapurem  CLP  epit  tekap  gnay  aidesret  nagned  ,01  
,41  ,02  ,03  04  uata  06  haub  O/I  .)tuptuo/tupni(  metsiS  tupni  ayntuptuo  apureb  .tib  
uatA  hibel  lanekid  nagned  CLP  epit  yaler  anerak  aynah  acabmem  nakusam  ,)tupni(  





               rabmaG  3.2  CLP  NORMO  camsyS  L1PC  
   ( rebmuS  : launaM  kooB  CLP  NORMO  L1PC ) 
 
















 rabmaG  4.2  naigaB - naigaB  CLP  NORMO  camsyS  L1PC  
 
( rebmuS  : launaM  kooB  CLP  NORMO  L1PC ) 
 
01  










.1  kolB  rewop  ,ylppus  dnuorg  nad  tupni  .lanimret  
 
.2  kolB  lanretske  rewop  ylppus  nad  tuptuo  .lanimret  
 
.3  larehpireP  BSU  trop  kutnu  nakgnubugnem  nagned  retupmok  nad  retupmok  
 
tapad  nakanugid  kutnu  margorpmem  nad  .gnirotinomem  
 
.4  noitarepO  ,rotacidni  isakifitnedignem  sutats  isarepo  irad  L1PC  kusamret  rewop  
 
,sutats  edom  ,isarepo  ,srorre  nad  isakinumok  .BSU  
 
.5  iaretaB  kutnu  naknahatrepmem  lanretni  kcolc  nad  isi  MAR  akitek  ylppus  .FFO  
 
.6  tupnI  ,rotacidni  alaynem  akij  katnok  lanimret  tupni  isidnok  .alaynem  
 
.7  tuptuO  ,rotacidni  alaynem  akij  katnok  lanimret  tuptuo  isidnok  .alaynem  
 
.8  noisnapxE  O/I  tnu  ,rotcennoc  nakanugid  kutnu  habmanem  tuptuo/tupni  .CLP  
 




 .4.2.2  TROP  LANIMRET  TUPNI  TUPTUO  CLP  NORMO  L1PC  
 
troP  adap  CLP  L1pC  03  O/I  iridret  irad  81  haub  lanimret  tupni  utiay  OIC  
 
00.0  - 11.0  nad  OIC  00.1  – .50.1  kutnu  trop  ayntuptuo  tapadret  21  haub  lanimret  
 
utiay  irad  OIC  00.001  – 70.001  nad  OIC  00.101  – .30.101  adap  trop  tupni  tapadret  
 
aud  haub  lanimret  kutnu  nakusam  ylppus  CA  CLP  utiay  lanimret  1L  nad  .N/2L  
 
treoP  tupni  gnubuhret  ada[  utas  kitit  MOC  .)nommoc(  nakkusaM  adap  lanimret  
 
MOC  tapad  apureb  satiralop  + uata  fitagen  -. 
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 rabmaG  5.2  troP  tupnI  
 
( rebmuS  : launaM  kooB  CLP  NORMO  L1PC ) 
 
adaP  trop  tuptuo  tapadret  4 haub  kitit  .MOC  gnisaM - gnisam  kitit  MOC  
 
gnubuhret  nagned  kitit  tuptuo  gnay  isatabid  nagned  sirag  satab  itrepes  gnay  tahilret  
 









rabmaG  6.2  troP  tuptuO  
 
( rebmuS  : launaM  kooB  CLP  NORMO  L1PC ) 
 
adaP  ledom  CA  rewop  ylppus  tapadret  tuptuo  42  CDV  adap  lanimret  + nad  
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 3.2  RUTKURTS  RASAD  CLP  
 
.1  lartneC  gnisesorP  tinU  ( UPC  ) 
.2  yromeM  
.3  tupnI  / tuptuO  




1.3.2  lartneC  gnisesorP  tinU  ( UPC  ) 
 
 
UPC  isgnufreb  kutnu  lortnognem  nad  isawagnem  aumes  naisrepognep  malad  
 
,CLP  nakanaskalem  margorp  gnay  napmisid  maladid  yromem . nialeS  uti  UPC  aguj  
 
sesorpmem  nad  gnutihgnem  utkaw  rotinomem  utkaw  naanaskalep  takgnarep  kanul  
 
nad  nakhamejretnem  margorp  aratnarep  gnay  isireb  akigol  nad  utkaw  gnay  
 




2.3.2  yromeM  
 
 
yromeM  gnay  tapadret  malad  CLP  isgnufreb  kutnu  napmiynem  margorp  nad  
 
nakirebmem  isakol  – isakol  anamid  lisah  – lisah  nagnutihrep  tapad  napmisid  
 
.aynmaladid  CLP  nakanuggnem  natalarep  yromem  imes  rotkudnok  itrepes  MAR  
 
( modnaR  seccA  yromeM  ,)  MOR  ( daeR  ylnO  yromeM  ,)  nad  MORP  ( 
 
elbammargorP  daeR  ylnO  yromeM  .)  
 
 
MAR  iaynupmem  utkaw  seska  gnay  tapec  nad  margorp  – margorp  gnay  
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3.3.2  tupnI  / tuptuO  
 
 
anamiagabeS  CLP  gnay  nakanacnerid  kutnu  lortnognm  haubes  sesorp  uata  
 
isarepo  ,nisem  akam  narep  ludom  tupni  / tuptuo  haltagnas  gnitnep  anerak  ludom  
 
ini  nakapurem  utaus  aratnarep  aratna  takgnarep  lortnok  nagned  .UPC  utauS  
 
natalarep  gnay  nakgnubuhid  ek  CLP  anamid  nakmirigem  utaus  laynis  ek  CLP  
 
nakamanid  natalarep  tupni . layniS  kusam  maladek  CLP  iulalem  lanimret  uata  
 
iulalem  ikak  – ikak  gnubuhgnep  adap  .tinu  tapmeT  anamid  laynis  ikusamem  CLP  
 
nakamanid  tupni  ,niop  tupnI  niop  ini  nakirebmem  utaus  isakol  maladid  yromem  
 
anamid  ilikawem  ,aynnaadaek  isakol  iromem  ini  nakamanid  tupni  .tib  adA  aguj  
 
tuptuo  tib  id  malad  iromem  anamid  nakirebid  helo  tuptuo  niop  adap  ,tinu  laynis  
 
tuptuo  mirikid  ek  natalarep  .tuptuo  
 
paiteS  tupni  / tuptuo  ikilimem  tamala  nad  romon  naturu  susuhk  gnay  
 
nakanugid  amales  taubmem  margorp  kutnu  rotinomem  utas  utasrep  sativitka  
 
tupni  nad  tuptuo  maladid  .margorp  isakidnI  naturu  sutats  irad  tupni  / tuptuo  
 
iadnatid  thgiL  gnitimE  edoiD  )DEL(  adap  CLP  uata  ludom  tupni  / tuptuo , lah  ini  
 nakduskamid  kutnu  nakhadumem  nakecegnep  sesorp  naisarepognep  tupni  / 
 
tuptuo  irad  CLP  uti  .iridnes  
 
 
4.3.2  rewoP  ylppuS  
 
 
CLP  kadit  naka  isareporeb  alib  kadit  ada  ylppus  ayad  .kirtsil  rewoP  ylppus  
 
haburem  nagnaget  tupni  idajnem  nagnaget  kirtsil  gnay  nakhutubid  helo  .CLP  
 
nagneD  atak  nial  haubes  ylppus  ayad  kirtsil  nakisrevnokgnem  ylppus  ayad  NLP  ( 
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rabmaG  7.2  XC  remargorP  
 
margorP  XC  normO  nakapurem  haubes  erawtfos  namargormep  CLP  kutnu  
 
,taubmem  ,gnirotinomem  nad  haburem  irad  iagabreb  margorp  CLP  .normO  XC  - 
 
remmargorP  tapad  naknalajid  nagned  radnats  laminim  retupmok  rosesorp  684  
 
zHM  nagned  metsis  isarepo  swodniw  .PX  
 
4.2 1.  RASAD  NAMARGORMEP  
 
kokoP  irad  naanuggnep  CLP  utiay  adap  aynnamargormep  gnay  nakiausesid  
 
nagned  nahutubek  adap  utaus  tala  gnay  naka  id  .lortnok  asahaB  margorp  gnay  
 
nakanugid  hadus  isrevnokid  idajnem  sahab  gnay  itregnemid  .aisunam  aynsusuhK  
 
iakamem  halitsi  lobmis  nad  rabmag  kinket  radnats  gnay  hadus  id  .lanek  asahaB  
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lebat  .cinomenm  
 
 2.5.2  ISKURTSNI  RETNUOC  
 
 
retnuoC , halada  iskurtsni  gnay  akij  nakirebid  tupni  NO  haletes  aparebeb  
 
,ilak  akam  tuptuo  retnuoc  naka  habureb  irad  naadaek  lawa  FFO  idajnem  NO  
 
iapmas  nagned  atik  nakirebmem  tupni  NO  adap  naigab  teser  retnuoc . kutnU  
 



















 rabmaG  8.2  iskurtnI  retnuoC  
 
 retnuoC  nakanugid  kutnu  gnutihgnem  tupni  gnay  kusam  ek  malad  
 
retnuoc  .bst  oN  : 
 
 
retnuoC  = 0 – 552  
 
 
teS  remiT  = 0000#  - s9999#  
 
 
ulreP  id  tagni  awhab  malad  taubmem  margorp  naremonep/tamala  retnuoC  nad  
 
remiT  kadit  helob  ,amas  aynlasim  kutnu  taubmem  margorp  iakamem  3 retnuoc  nad  
 
3 remit  tapaD  nakanuggnem  naromonep  retnuoc  0 – 2 nad  kutnu  naromonep  
 
remit  tapad  iakamem  4 - 6 nad  aynsuretes  gnutnagret  .nahutubek  
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3.5.2  ISKURTSNI  REMIT  
adaP  naigabes  raseb  isakilpa  lortnok  tapadret  natalarep  kutnu  aparebeb  
 
kepsa  lortnok  remit . CLP  iaynupmem  satilisaf  nautkawep  kutnu  margorp  gnay  
 
tapad  .nakanugid  edoteM  mumu  irad  namargormep  haubes  naiakgnar  remit  halada  
 




















remiT , halada  iskurtsni  gnay  akij  iskurtsni  ini  nakirebid  tupni  NO  
 
,aynadapek  akam  haletes  gnales  utkaw  gnay  ,nakutnetid  tuptuo  remit  ini  naka  
 
habureb  irad  naadaek  lawa  FFO  idajnem  NO  iapmas  nagned  tupni  remit  nakitamid  
 
NO( - .)FFO>  
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 4.5.2  LANRETNI  YALER  
 
 lanretnI  yaleR  halada  lareneg  esoprup  yaler  gnay  ada  id  malad  CLP  gnay  
 
kadit  tapad  seskaid  araces  gnusgnal  kutnu  nakanugid  iagabes  tupni  nupuam  tuptuo  
 
itrepes  gnay  tapadret  adap  margorp  .nenopmok  lanretnI  yaleR  halada  yaler  
 
umes  gnay  nakapurem  tib  latigid  gnay  napmisid  adap  lanretni  egami  retsiger . iraD  
 
tudus  gnadnap  ,namargormep  aumes  CLP  iaynupmem  utas  lioc  nad  nad  
 
iaynupmem  kaynabes  O/N  C/N  katnok  iauses  gnay  .naknigniid  aumeS  CLP  
 
iaynupmem  lanretni  yaler  naka  ipatet  naremonep  nad  halmuj  mumiskam  gnay  
 
nakhelobrepid  gnutnagret  irad  kerem  nad  ledom  .CLP  lanretnI  yaleR  halada  loot  
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3R ONU oniudrA  6.2  
 
1.2 rabmaG 1 onU oniudrA  
: rebmuS(  oniudra/egdelwonk/moc.ylbeew.asotnasidairbef//:ptth - onu ) 
onU oniudrA  halada  draob   ageMTA adap relortnokorkim sisabreb
.823 draoB  latigid 41 ikilimem ini  tupni  tupuo /  nip  6 anamid(  nip   tapad
6 ,)MWP tupuo iagabes nakanugid  tupni   ,latsirk rotaliso zHM 61 ,golana
,BSU iskenok  kcaj  .teser lobmot nad kirtsil  niP  – ip n  gnay aumes isireb ini
 retupmok ek gnubuhret aynah ,relortnokorkim gnukudnem kutnu nakulrepid
 CA rotpada irad tapadid asib nanaket rebmus uata BSU lebak nagned –  CD
.)9002 ,.cnI ,oniudrA( aynnakanuggnem kutnu iaretab uata  
3R onU oniudrA  mes nagned adebreb au  draob  anerak aynmulebes   oniudrA
3R onU  nakanuggnem kadit ini  revirdpihc  BSU IDTF - ot -  naknialeM .laires
 iagabes margorpid gnay 2U61 ageMTA irad rutif nakanuggnem
retrevnok BSU - ot - laires . 
draoB  onU oniudrA   rutif ikilimem – : tukireb iagabes urab rutif  
.1  uonip t LCS nad ADS nakhabmanem :  nip  ek teked gnay  nip   nad fera
aud  nip  ek taked naktapmetid aynnial urab  nip   O/I nagned ,TESER
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iagabes naknikgnumem gnay FER  reffub   nagned isatpadareb kutnu
irad nakaidesid gnay nagnaget  draob   ,aynnagnabmegneP .metsis
aka metsis nagned lebitapmok hibel n  rosesorp   nakanuggnem gnay
nagned nad V5 nagned isareporeb gnay ,RVA  oniudrA   anerak
halada audek gnaY .V3,3 nagned isareporeb  nip   ,gnubuhret kadit gnay
.aynnagnabmegnep naujut kutnu nakaidesid gnay  
.2  teser tiukriS  
.3  itnag 2U61 ageMTA   iagabes nakanugid gnay U8  
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 11.2 rabmaG 3R onU oniudrA kitamekS  
  1.5.2 ayaD utaC  
        oniudrA   nagned uata BSU iskenok iulalem nakfitkaid tapad onU
 lanretskE .sitamoto araces hilipid kirtsil rebmuS .lanretske ayad utac
( non - BSU CA kiab apureb tapad ayad ) -  rotpadA .iaretab uata rotpada CD
nakgnubuhgnem arac nagned nakgnubuhid tapad ini  gulp   tasup – 
 fitisop  malad ek mm1.2  draob   iaretab kutnu nakgnadeS .kirtsil nakoloc
maladek nakgnubuhid tapad  redaeh  nip  ok irad niV nad DNG  rotken
.rewoP  
       draoB   6 irad ayad nakosap adap isareporeb tapad –  akiJ .tlov 02
,nupanamiagab ,V7 irad gnaruk nagned nakirebid  nip   tapad V5
nad tlov 5 irad gnaruk ialpuleynem  draob   akiJ .libats kadit nikgnum
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 asib rotaluger ,V21 irad hibel nakanuggnem kasurem nad sanap  draob  .
 V7 halada nakrujnaid gnay gnatneR –  ,uti nialeS .V21
aparebeb  nip  : susuhk isgnuf ikilimem  
.1   nad )XR( amirenem kutnu nakanugiD .)XT( 1 nad )XR( 0 : laireS
.laires LTT atad )XT( mirignem   niP  ek gnubuhret ini  nip   gnay
irad iauses  pihc  2U8ageMTA  BSU - ot - laireS  .LTT  
.2  .3 nad 2 : ispuretnI lanretskE  niP   kutnu isarugifnokid tapad tapad ini
 ucimem  
.3   nahaburep uata ,hutaj uata kian ipet ,hadner gnay ialin adap ispuretni
tahiL .ialin  )(tpurretnIhctta  .naicnir kutnu isgnuf  
.4  11 nad ,01,9,6,5,3 : MWP 8 nakaideyneM . - tib  tuptuo   MWP
nagned  )(etirWgolana  .isgnuf  
.5  .)KCS( 31 ,)OSIM( 21 ,)ISOM( 11 ,)SS( 01 : IPS  niP   gnukudnem ini
nakanuggnem IPS isakinumok yrarbil  .IPS  
.6  tliub adA .31 : DEL - ek gnubuhret DEL ni  nip   .31 latigid
akiteK  nip   DEL .IGGNIT ialin halada akitek ,alaynem  nip   halada
.ffo uti ,HADNER  
         3R onU oniudrA  6 ikilimem  tupni   0A lebal irebid golana
 gnisam ,5A iapmas – 01 nakaideynem gnisam -  4201 utiay( isuloser tib
 iapmas dnuorg irad rukugnem metsis tluafed araceS .)adebreb gnay ialin
em ,tlov 5  gnatner sata gnuju habugnem kutnu nikgnum nupiks
nakanugnem  nip   .)(ecnerefeRgolana isgnuf nad FERA  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
  2.5.2 isakinumoK  
   3R onU oniudrA   isakinumokreb kutnu satilisaf halmujes ikilimem
,retupmok nagned  oniudrA   .aynnial relortnokorkim uata ,nial
em 823agemTA  gnay ,laires isakinumok )V5( LTT TRAU nakaideyn
id aidesret  nip   2U61agemTA haubeS .)XT( 1 nad )XR( 0 latigid
adap  draob   iagabes lucnum nad BSU iulalem laires isakinumok ini
moc  trop   2U61' erawmriF .retupmok adap kanul takgnarep kutnu lautriv
SU nakanuggnem B revird  ada kadit nad ,MOC radnats  revird   lanretske
 takgnareP .nakulrepid fnI .elif ,swodniW adap ,numaN .nakulrepid gnay
kanul  oniudrA   atad naknikgnumem gnay laires rotinom kusamret
ek mirikid naka gnay anahredes  oniudrAdraob  XT nad XR .
id  draob  naka DEL   mirikid gnades atad akitek pidekreb
iulalem  pihc  BSU - ot - laires   kadit ipatet( retupmok ek BSU iskenok nad
adap laires isakinumok kutnu  nip   kutnu nakanugid ini isgnuF .)1 nad 0
 aguj 823agemTA .metsis adap ecafretni isakinumok nakukalem








…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
BAB  III  
EDOTEM  NAGNACNAREP  
 
.1.3  tapmeT  nad  utkaW  nagnacnareP  
 nad sniaS satlukaF CLP muirotarobal id nakukalid ini tala nagnacnareP
 4 hibel gnaruk amaleS .aggnalriA satisrevinU ,igolonkeT  nalub adap ialumid ,nalub
.6102 iluj aggnih teram  
 
.2.3  nahaB  nad  natalareP  
nahaB - nahab  gnay  nakulrepid  : 
.1  CLP  ( elbamargorP  cigoL  rellortnoC ) NORMO  L1PC  
.2  utaC  ayad  / rewoP  ylppuS  
.3  rotoM  CD  royevnok(  nad  )gnorodnep  
 CD rotoM revirD  .4  
 rosneS  .5 lleCdaoL  
 026DA reifilpmA tnemurtsnI  .6  
2 x 61 DCL  .7  
repmuJ lebaK  .8  
hctiwS timiL  .9  










 NUGNAB GNACNAR …METSIS  RIHKA SAGUT  NA’FIR DAMMAHUM  
nahaB  kinakeM  gnay  nakulrepid  : 
.1  teraK  royevnoK  &  ytivarG lloR  royevnoK  
.2  iseB  L narukU  2 mm mm 3 naruku katoK iseB &  
.3  ruM  tuaB  & burcS  
.4  kelpirT & uyaK  
natalareP  gnay  nakulrepid  : 
.1  tiklloT  
.2  CP  ( lanosreP  retupmoC ) / potpaL  
3.6.1 EDI oniudrA nad 0.9 remmargorP XC  .3  
 
3.3   rudesorP  nagnacnareP  
adaP  nagnacnarep  nad  nataubmep  gnacnaR  nugnaB   kudorP ritroS metsiS
 CLP sisabreB tareB nakrasadreB nasameK  igabret  sata   amatrep utiay pahat aud
 metsis erawdraH   nad erawtfoS   .tala sesorp iladnegnep iagabes  
rudesorP  gnay  nakanugid  malad  nagnacnarep  nad  nataubmep    erawtfos  
halada  : 
 adaP namargormeP  oniudrA : 
.1   nakanuggnem nagned taubid oniudrA namargormeP  erawtfos  EDI oniudrA
3.6.1  
.2   erawtfos  .CP adap uluhad hibelret latsniid 3.6.1 EDI oniudrA  
.3   margorp taubmeM  erawtfos  CDA iagabes isgnufreb gnay 3.6.1 EDI oniudrA
.tareb isakifisepS nad  
.4  duolpU nad elipmoC  margorp  .  
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 NUGNAB GNACNAR …METSIS  RIHKA SAGUT  NA’FIR DAMMAHUM  
.5  taubid halet gnay margorp asilanagneM  
 
L1PC normO CLP adaP namargormeP : 
.1  margorP  taubid  nagned  nakanuggnem  erawtfos  NORMO  XC  – 
remargorP  .0.9  
 .2  erawtfoS   XC normO –  .CP ek uluhad hibelret latsniid 0.9 remmargorP  
 .3   margorp taubmeM erawtfoS  XC normO -  kutnu 0.9 remmargorP
 lortnognem .talA  
  .4  CLP oT refsnarT nad elipmoC  
 .6    .taubid gnay margorp ajrenik asilanagneM  
 
4.3  astekS  kinakeM  tnalP  
 sisabreb tareb nakrasadreb nasamek kudorp titros metsis gnacnarem malaD
 uluhad hibelret ,CLP  iagabeS .nahurulesek araces tala kinakem asteks taubid
 nagnacnarep sesorp hadumrepmem aggnihes tala nataubmep malad lawa namodep
  .kinakem  

























rabmaG  1.3  astekS  kinakeM  tnalP  
naigaB  nad  isgnuF  : 
kutnU : royevnoK rotoM  naknalajnem  ritros id naka gnay nasameK kudorP  
nasamek kudorp tareb isketednem kutnU : llecdaoL rosneS  
nasamek kudorp amatu gnorodneP : 1 gnorodneP  
 ritroS gnorodneP : 2 gnorodneP gK 6,0  
3 gnorodneP  :  4,0 ritroS gnorodneP gK  
4 gnorodneP   ritroS gnorodneP : gK 2,0  
 
 margaiD  5.3  kolb  isatnemurtsnI metsiS  
  tala lisah raga sesorp utaus nailadnegnep kutnu taubid isatnemurtsnI margaiD
 margaid pakgnel rabmag tukireB .nakparahid gnay nagned iauses taubid gnay  kolb
 nasamek kudorp ritros metsis nugnab gnacnaR adap isatnemurtsni metsis
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 NUGNAB GNACNAR …METSIS  RIHKA SAGUT  NA’FIR DAMMAHUM  
: CLP sisabreb tareb nakrasadreb  
 
 2.3 rabmaG  isatnemurtsni metsis kolB margaiD  
: nagnareteK  
 SL  hctiwS timiL :  
DP  adoidotohP :  
D rotoM revirD :  
 
 nasalejneP  ajrek arac  kolb  : tukireb iagabes tubesret margaid  
.1  .naketid ralkas alibapa fitka tala metsiS  
.2   idajnem aynatad tuptuO ,026DA ludom helo naktaukid llecdaol rosneS
 .0A nip id oniudra tupni  
.3   idajnem 0A golanA nagnaget habugnep iagabes isgnufreb oniudrA
ulalem latigid nagnaget  i  nip  tuptuo  latigid D2 D nagned iapmas  oniudrA .5
.tnioptes nagned iauses fitka gnay yaler anam hilimem naka aguj  
.4   aggnihes V 42 nagnaget irebid naka aynnommoC yaler ludom tuptuO
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 NUGNAB GNACNAR …METSIS  RIHKA SAGUT  NA’FIR DAMMAHUM  
 .CLP ek tupni id tapad  
.5   rotoM revirD irad tupni iagabes CLP tuptuo 8 tapadreT  kutnu cD
.irik ratup uata nanak ratup V 42 CD rotom 4 nakkareggnem  
.6   adap B tupnI irebmep iagabes isgnufreb CLP tupni hctiwS timiL taub 4
 naidumek irik har aek karegreb halet rotom alibapa aggnihes rotom revird
 ratup kilab naka rotom ,hctiws timil hutnesret .nanak  
.7  es edoidotohP  isiserp raga nasamek kudorp isketednem kutnu rosnes iagab
 .ritrosid taas  
 
.3 6 trahcwolF  erawtfoS  
 .taubid halet gnay margorp rula irad mumu narabmag nakapurem trahcwolF
 irad libmaid gnay atad apureb halada tala naitilenep rasad iagabes iakapid gnay ataD
 metsiS lortnognem naka gnay margorp taubid naka ini tnalP adap .natamagnep isakol















































≤  gK 5
?gKK  
 






?gK 6,0  
 
 tareB







gK 2,0 xoB  
 
kadiT  





ay  ay  
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 NUGNAB GNACNAR …METSIS  RIHKA SAGUT  NA’FIR DAMMAHUM  
 iraD  rabmaG  .3 3 trahcwolF  nagnacnarep  metsis  tapad  awhabnaksalejid  
amatrep  tala  ajrekeb  nakanuggnem  lobmot   trats  uata FFO /NO  iagabes isgnufreb
 ainud maladid alibapa namagnep iagabes nakisgnufid tapad aguj
irtsudnI . akiteK  lobmot   fitka royevnoK ,naketid trats  id kadit trats lobmot amales
 nabeb irebid kutnu pais hadus tala nad nakffo  
 naka DCL ,nagnabmiT tapmet id nakkatelid nasamek kudorP akiteK
 gnay llecdaoL rosnes aneraK .tubesret nasamek kudorp tareb naklipmanem
 nabeb irebid alibapa ini tala akam ,gK 5 hawabid llecdaoL nakapurem nakanugid
t tala ,iaseles sesorp akam ,gK 5 irad hibel  nabeb akaM .sesorpmem asib naka kadi
 tnioptes 3 nagned amas utiay gnabmitid asib gnay nasamek kudorp gK 6,0  , gK 4,0  ,
gK 2,0   .gK 5 ihibelem kadit nagned nial gnay tobob uata  
 fitkA 1 yaler akaM ,gK 5 irad gnaruk tobob irebid nagnabmit haleteS
odnep aggnihes  ,fitka amatu gnor  nasamek kudorP. hctiwS timiL hutnesret iapmas
ret naka royevnok ujunem gnorod  .   gnay gnarab alibapa ,tnioptes 3 tapadret
 gnabmitid gK 6,0   akam  ,amatrep tnioptes nagned iauses  yaler  2  nakirebmem naka
 clp adap tupni A tupnI nakitkagnem kutnu   tupnI ,1 = A tupnI akiJ .rotom revird adap
 timiL akiJ .hctiwS timiL anekret iapmas irik ek ratupreb naka rotom akam 0 = B
 revird akiJ .hgiH idajnem woL irad aggnihes B tupnI haburem akam fitkA hctiwS
om akam 1 = B tupnI , 1 = A tupnI akigol ikilimem rotom  haraek ratupreb naka rot
 akigolreb B nadA tupnI akiJ .kited 1 amales nasamek kudorp gnorodnem nad nanak
 .1 xoB adap nasamek kudorp nakhutajnem nad maid naadaek malad rotoM akam 0  
 tnioptes irad ajreK pisnirP gK 4,0   nad gK 2,0   tniop tes nagned amas gK 6,0  ,
 naka nasamek kudorP .amatu gnorodnep irad remiT yaled aynah nakadebmem gnay
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 NUGNAB GNACNAR …METSIS  RIHKA SAGUT  NA’FIR DAMMAHUM  
dreb nakopmolekid nad ritrosid gnisam ayntareb nakrasa -  tareb alibapA .gnisam
 kudorp aggnihes fitka gnay yaler ada kadit akam tniop tes nagned iauses kadit
trosid naka kadit nasamek  .4 ek xob ujunem solol naka aggnihes ri  
 
.3 7   nagnacnareP  erawtfoS  
 ini CLP sisabreb tareb nakrasadreb ritros metsis nataubmep malaD
 naanacnerep adaP .aynataubmep hadumrepmem malad hakgnal aparebeb nakulrepid
erawtfos  iagabes hakgnal hakgnal nakanuggnem : tukireb  
 oniudrA adaP namargormeP : 
.1   nakanuggnem nagned taubid oniudrA namargormeP  erawtfos  oniudrA
3.6.1 EDI  
.2   erawtfos  .CP adap uluhad hibelret latsniid 3.6.1 EDI oniudrA  
.3   margorp taubmeM  erawtfos  3.6.1 EDI oniudrA  iagabes isgnufreb gnay
 nad CDA .tareb isakifisepS  
.4   margorp duolpU nad elipmoC  
.5  taubid gnay margorp lisah asilanagneM  
 
L1PC normO CLP adaP namargormeP : 
  .1 . margorP  taubid  nagned  nakanuggnem  erawtfos  NORMO  XC  – argorP
rem  .0.9  
 .2  erawtfoS   XC normO –  .CP ek uluhad hibelret latsniid 0.9 remmargorP  
 .3   margorp taubmeM erawtfoS  XC normO -  kutnu 0.9 remmargorP
 lortnognem .tala   
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 NUGNAB GNACNAR …METSIS  RIHKA SAGUT  NA’FIR DAMMAHUM  
 .4  CLP oT refsnarT nad elipmoC  
 .5   taubid gnay margorp lisah asilanagneM  
 
 8.3  margorP isarepO isidnoK  
.1   aguj 1BP .tala metsis hurules nakfitkagnem ,naketid 1 nottuB hsuP
.royevnok nad tala namagnep iagabes isgnufreb  
.2  ek kudorp ada akiJ   ,gK 5 irad hibel kadit gnabmitid gnay nasam
 A revird tupni nakfitkagnem naka ,fitka 1 yaleR .1 yaler nakfitkagnem
iay 1 rotom 00.001 ut . 
.3   ,1SL hutneynem ulal irik ek ratupreb fitka amatu gnorodnep 1 rotoM
 isidnok alibapa aggnihes utas rotom B evirD tupni nakfitkagnem 1SL
 .0000T amales irik ek ratupreb hadnipreb rotom HGIH amas amas
ka sesorP 5 yaler lanretni helo teserid na  .  
.4   akiJ  utiay 3,2,1 tniop tes iauses gnabmitid nasamek kudorp ada gK 2,0  
 uata gK 4,0   uata gK 6,0   tes yaler nad 1 yaler nakfitkagnem naka nakam
 akiJ .tniop gK 2,0   akiJ .2 nad 1 yaler fitka gnay yaler gK 4,0   fitka gnay
 akiJ .3 nad 1 yaler gK 6,0  d 1 yaler fitka gnay  tesid ini margorP .4 na
oniudra iulalem  
.5   tareb naklasiM gK 4,0  ,uluhad hibelret 1 yaler fitka gnay akam ,
 naidumek nasamek kudorp gnalahret naka 2 tniop tes id adoidotof   ,
 aggnihes  3 rotom nakfitkagnem fitka 3 yaler . 3 yaler nakfitkagnem
 ritros gnorodnep gK 4,0  ratupreb  3SL anekret naidumek . nanak ek  
eb rotom 4000 remiT amales irik ek karegr  teserid naka margorP .
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 NUGNAB GNACNAR …METSIS  RIHKA SAGUT  NA’FIR DAMMAHUM  
 lanretni yaler nagned 70.6  
 
9.3   natamalagneP  adap  CLP  
natamalagneP  adap  CLP  ini  anugreb  kutnu  nakhadumem  malad  
,namargomep  tukireb  naka  naksalejid  lebat  tamala  gnay  nakanugid  malad  
namargomep  tala  : 
 
lebaT  3 1.  natamalagmeP  adap  tupni  CLP  
 troP   nakusaM CLP  nagnareteK  tamalA  margorP  
TROP  00.0  1 yaleR  I : 00.0  
TROP  10.0  2 yaleR  I : 10.0  
TROP  20.0  3 yaleR  I : 20.0  
TROP  30.0  4 yaleR  I : 30.0  
TROP  40.0  hctiwS timiL  1 I : 40.0  
TROP  50.0  timiL  2 hctiwS  I : 50.0  
TROP  60.0  timiL  3 hctiwS  I : 60.0  
TROP  70.0  timiL  4 hctiwS  I : 70.0  
TROP  80.0  FFO/NO lobmoT  I : 80.0  
TROP  90.0  1 adoidotohP rosneS  I : 90.0  
TROP  01.0  2 adoidotohP rosneS  I : 01.0  
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lebaT  3 2.  natamalagmeP  adap  tuptuO  CLP  
 troP   narauleK CLP  nagnareteK  tamalA  margorP  
TROP  00.001  yaler  1 00.001:Q  
TROP  10.001  yaler  2 10.001:Q  
TROP  20.001  yaler  3 20.001:Q  
TROP  30.001  yaler  4 30.001:Q  
TROP  40.001  yaler  5 40.001:Q  
TROP  50.001  yaler  6 50.001:Q  
TROP  60.001  yaler  7 60.001:Q  
TROP  70.001  yaler  8 70.001:Q  
 
lebaT  3 3.  natamalagmeP  yaleR lanretnI  CLP  
.oN  lanretnI yaleR  tamalA  
1 1 yaler lanretnI  00.6  
2 2 yaler lanretnI  10.6  
3  lanretnI 3 yaler  20.6  
4 4 yaler lanretnI  30.6  
5 5 yaler lanretnI  40.6  
6 6 yaler lanretnI  50.6  
7 7 yaler lanretnI  60.6  
8 8 yaler lanretnI  70.6  
9 9 yaler lanretnI  80.6  
01  01 yaler lanretnI  90.6  
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11  11 yaler lanretnI  01.6  
21  21 yaler lanretnI  11.6  
 
 
.3   01 sisilanA  ataD  
nalibmagneP  atad  ini  nakukalid  kutnu  iuhategnem  aparebes  fitkefe  margorp  
nad  erawtfos  gnay  halet  .taubid  ataD  gnay  libmaid  irad  gnisam - gnisam  naijugnep  
nakanugid  kutnu  nakutenem  nakayalek  margorp  gnay  halet  taubid  kutnu  
nakkareggnem  nenopmok  gnay  halet  ,nakanugid  hakapa  tapad  isgnufreb  nagned  
kiab  uata  .kadit  
naiauseskaditeK  aratana  atad  gnay  naknigniid  nagned  ajrenik  tala  gnay  aynranebes  
naka  nakidajid  iagabes  esatnesorp  nahalasek  gnay  aynitnan  tapad  nakutnetid  
 
satilauk  ajrenik  .tala  
  = nalisahrebeK %   nalisahrebeK n  
     naabocreP n  
 
nagnareteK  : 
n nalisahrebek  : halmuj  nalisahrebek  gnay  idajret  
n naabocrep  : halmuj  naabocrep  gnay  idajret  






 NLDA – AGGNALRIA SATISREVINU NAAKATSUPREP  
 
 …METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 AB  B VI  
LISAH  NAITILENEP  NAD  NASAHABMEP  
 naijugnep lisah nahurulesek araces iuhategnem kutnu nakduskamid ini bab adaP
 iuhatekid naka naikimed nagned ,taubid gnay tala nagnacnarep irad asilana nad
 tala nahalasek esatneserp  
1.4  lisaH  nataubmep  talA  
iulaleM  sesorp  nalupmugnep  nahab  nad  rasad  iroet  nupuam  sesorp  ,ajrek  
halet  taubid  gnacnaR“  nugnaB  ritroS metsiS   tareb nakrasadreB      CLP sisabreB ”. 







     1.4 rabmaG  gnabminem tapmeT nasameK kudorP  
   adaP  rabmag  1.4   akiteK .nasamek kudorp gnabminem kutnu naigab halada
 ,llecdaol rosnes mumiskam satab ihibelem kadit gnabmitid gnay nasamek kudorp
 nasamek kudorp gnorodnem fitka 1 gnorodnep akam  gnay royevnok ujunem




llecdaoL rosneS  
amatU gnorodneP  
73  











        rabmaG  2.4   3 ,2 ,1 tniop tes ritroS gnorodneP  
adaP  rabmag  2.4  halada  naigab   gnorodnep irad  nagned 1 ritros
tareb  gK 6,0  ,  tareb nagned 2 ritros gnorodnep gK 4,0  nad ,  3 ritros gnorodnep
 tareb nagned gK 2,0  arac nagned gnarab ritrosnem naka gnorodnep .
akubmem   .putunem uata  T  tapadre hctiwS timiL  gnorodnep pait adap   kutnu
 ratupreb naka rotom aggnihes rotoM revird adap hgiH natupni irebmem
 nakutnenem kutnu isgnufreb adoidotohp rosnes nakgnadeS .hara kilabreb














   
1 ritroS gnorodneP  
2 ritroS gnorodneP  
3 ritroS gnorodneP  
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rabmaG  3.4  tnalP nahuruleseK  
adaP  rabmag  3.4  halada   tnalp nataubmep nahuruleseK naigab
 nakrasadreb nasamek kudorp ritrosnem kutnu isgnufreb gnay  nad tareb
CLP helo lortnokid  
 
rabmaG  .4 4 lisaH  nataubmeP  ludoM  CLP  NORMO  L1PC  
4.4 rabmag adaP   ludoM nataubmep lisah nakapurem  normO CLP
atreseb L1PC        . tuptuo / tupni   lebak  gniriw  isgnufreb     ini   ludoM  
s  .nasamek kudorp ritroS nahurulesek araces lortnognep iagabe  
 
.4 2 lisaH  nataubmeP  takgnareP  kanuL  
 kanul takgnarep naijugnep nad nataubmep sahabid naka ini bab bus adaP
)erawtfos(  nasamek kudorp ritros metsis   iauseS .CLP sisabreb tareb nakrasadreb
 iridret gnay kanul takgnarep nagned irad   namargormep  oniudrA  oniudrA iulalem
 3.6.1 EDI  namargormeP nad CLP   iulalem 0.9 remmargorP XC  .  siL  margorp gnit
.naripmal adap nakujutid tapad pakgnel araces . 
YLPPUS REWOP  
YLPPUS REWOP BCM  
 REWOP BCM CLP  TLOV 42 yaleR  
CLP TUPNI  
CLP TUPTUO  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
.4 2 1.    magorP 1 oniudrA  
 nakukalid uluhad hibelret ,oniudra id namargormep ialumem malaD
 gnay anam trop hilimem kutnu nakukalid ini laH .tuptuo tupni isasilaisini
 .nakanugid naka  
 
5.4 rabmaG    oniudrA tuptuO /tupnI isasilaisinI  
  natamalagnep isasailaisini nakapurem sataid namargormeP  tupni
 tuptuo adap   .oniudra  irad yrarbil nakapurem nakmutnacid gnay yrarbiL
 .DCL id retkarak naklipmanem malad nakanahredeynem kutnu C2I ludom    
  0A ,golanA tupni utas utiay nakanugid gnay troP  irad tupni nakapurem










…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
2.4 . magorP  2  oniudrA  2 
  nagnaget naklipmanem isgnufreb gnay namargormep halada tukireB
 nagned liir tareb idajnem isrevnocid naidumek llecdaoL adap golana  nautas




.4 rabmaG 6     margorP nagnageT isrevnoC  
  naacabmep irad lisah regetnI ialiN nakapurem rosneS ialIN tnI
 rosnes irad golana nagnaget lleCdaoL  oniudra adap nakanugid gnay niP .
irad isrevnoc lisah nakapurem nagnageT .tupnI golanA 0A nip utiay  
 tareb idajnem nagnaget liir   .nagnaget isrevnoc sumur nakanuggnem nagned
 rosnes satifitisnes iracnem nagneD llecdaol 300.0 lisah naktapadid ,  640  











…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
2.4 . 3 oniudrA magorP  3  
 
.4 rabmaG 7    tnioP teS paiT adap ritroS nahilimeP  
 nahilimep kutnu nakanugid gnay margorp nakapurem sataid margorP
 ulales gnay rosnes ialin naacabmep lisaH  .yaler nakfitkagnem malad
 lisah nahaburep natner egnar libmagnem kutnu askamem ,habu habureb
ubesret nagnabmit  urab tareb aggniheS . rosnes satifitisnes nakanerakid inI .t
isakifiseps id tapad  DCL adap naklipmatid naka tubesret lisah nad  .  
 amatrep gnay tniop tes ritros adap itrepeS gK 6,0  lisah alibapa ,
 nagnabmiT eb hibel DCL id aretret gnay  irad ras 55,0  gnaruk nad   irad
56,0   kutnu 1 yaleR .2 yaler nad 1 yaler nakfitkagnem naka akam
 2 yaler nad nagnabmit amatu gnorodnep iagabes 1 rotom nakfitkagnem
 ritros gnorodnep iagabes 2 rotom  nakfitkagnem gK 6,0  .  
24  




…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
2.4 . 4 oniudrA magorP  4  
 
8.4 rabmaG     teseR  gnorodneP  teS paiT tnioP  
 nakapurem 9.4 rabmaG amargormep  .nagnabmit teserem kutnu n
 adaP  akigolreb 4 nagned iapmas 1 yaler ,nabeb ada kadit naadaek WOL  .
 yaleR k  namargormep nagned iauses nabeb irebid akitek fitka ilabme FI  
 .ritros hilimep  














…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 
 rabmaG 9.4  amatU gnorodnep reddaL  
 10.001 nad 00.001 awhab iuhatekid tapad tubesret rabmag iraD
idajnem numan tuptuo haubes nakapurem   revird irad B nad A tupni
rotom iladnegnep .  A tupni akij aggnihes aek karegreb rotom akam fitka  har
 tupnI alibapa nakgnades ,nanak  karegreb naka rotom akam fitka B nad A
 iulalem teser id naka nad sibah 0000 remit iapmas irikek lanretni  5 yaler .  
 





11.4 rabmaG   remiT teseR reddaL  
rabmaG  11.4   awhab naksalejnem lanretni  50.6 yaler   nagned iapmas
80.6  akanugid gnay yaler lanretni nakapurem  nupuam remit teserem kutnu n
SL  kutnu sesorp paites anerak yaler lanretnI 4 adA .  tapad akam ,teserid asib
 adap gnasapid ini teser aynitnaN .iridnesret yaler lanretnI nagned teserid










…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  










21.4 rabmaG   ritroS gK 6,0  
 nagned iauses nasamek kudorp akitek naksalejnem 3 reddaL rabmaG
 utiay 1 tniop tes gK 6,0  .  tareb akitek gK 6,0   nagnabmit adap nakatelid
 .fitka 2 nad 1 yaler akam  nakfitkagnem 1 yaler  inkay 1 gnorodneP
 ritros gnorodnep inkay 2 gnorodnep nad amatu gnorodnep gK 6,0  
ezigrenE d   2 yaler tarays nagned  fitka  .gnalahret edoidotohp rosnes nad  
 aynaudek akiteK fitka   2 gnorodnep aggnihes fitkA rotom revird A tupni
nanak haraek karegreb naka   iapmas 2SL anekret  natupni nakirebmem 2SL .
B  karegreb naka rotoM ,fitka rotom revird B nad A tupni gnarakes aggnihes
 iapmas nanak ek putunem remiT  .sibah 2000   moleb remit ini naadaek adaP
 fitka 2 yaler alibapa ,teser ilabmek .teserid urab remit ,  
 os ajrek pisnirP  ritr gK 6,0  , gK 4,0   nad gK 2,0   kutneb aggnihes ,amas
.tamala adebreb aynah sisrep amas taubid gnay gnuR  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 
3.4   lisaH  natamagneP  ataD  
adaP  natamagnep  gnay  nakukalid  adap  gnacgnar  nugnab  ,ini  halet  naktapadid  
lisah  naabocrep  kutnu  naijugnep  margorp  erawtfos . lisaH  naabocrep  tubesret  
tapadid  irad  aparebeb  .naijugnep  tukireB  halada  lisah - lisah  naijugnep  gnay  :tapadid  
 
.4 3 1.  naijugneP  rotoM  CD  
     pait id paites irad lisah naktapadid tukireb CD rotom naijugneP
 rotom amiretid naka gnay tupni aud tapadreT . nakirebid gnay akigoL
 irad B tupnI nad , yaler irad A tupnI .revird hctiwstimil  tupni audeK .
 CLP helo amiretid tapad aggnihes V 42 nagnaget ikilimem hadus
: aynaijugnep lisah atad tukireb .L1PC normO  
 
.1  neP lisaH  , WOL = A tupnI naadaek kutnu rotom revirD naijug
 .WOL = B tupnI  
 lebaT  .4 1  naabocreP lisaH lebaT rotoM revirD  1 naadaeK  
 eK rotoM - rotoM naadaeK  nagnareteK  
1 maiD  iauseS  
2 maiD  iauseS  
3 maiD  iauseS  
4 maiD  iauseS  
 
 tapadid gnay atad iraD  ,sataid  naadaek adap awhab lisah naktapadid
 ini naabocreP .maid rotom naadaek WOL = B tupnI nad WOL = A tupnI
64  




…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 CD rotom tapme adap nakukalid  .%001 naiusesek nagned  
.2   tupnI , WOL = A tupnI naadaek kutnu rotom revirD naijugneP lisaH
 .HGIH = B  
 lebaT  .4 2 P lisaH lebaT 2 naadaeK rotoM revirD naabocre  
 eK rotoM - rotoM naadaeK  nagnareteK  
1 maiD  iauseS  
2 maiD  iauseS  
3 maiD  iauseS  
4 maiD  iauseS  
 
 ,sataid tapadid gnay atad iraD  naadaek adap awhab lisah naktapadid
 ini naabocreP .maid rotom naadaek HGIH = B tupnI nad WOL = A tupnI
 .%001 naiusesek nagned CD rotom tapme adap nakukalid  
.3   , HGIH = A tupnI naadaek kutnu rotom revirD naijugneP lisaH
 .WOL = B tupnI  
 lebaT  .4 3  lisaH lebaT 3 naadaeK rotoM revirD naabocreP  
 eK rotoM - rotoM naadaeK  nagnareteK  
1 nanaK ratuP  iauseS  
2 nanaK ratuP  iauseS  
3 nanaK ratuP  iauseS  
4 nanaK ratuP  iauseS  
 
 ,sataid tapadid gnay atad iraD  naadaek adap awhab lisah naktapadid
 naabocreP .nanaK ratuP rotom naadaek WOL = B tupnI nad HGIH = A tupnI
74  




…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 .%001 naiusesek nagned CD rotom tapme adap nakukalid ini  
.4   , HGIH = A tupnI naadaek kutnu rotom revirD naijugneP lisaH
 = B tupnI HGIH   




 ,sataid tapadid gnay atad iraD  naadaek adap awhab lisah naktapadid
 naabocreP .iriK ratuP rotom naadaek HGIH = B tupnI nad HGIH = A tupnI
 .%001 naiusesek nagned CD rotom tapme adap nakukalid ini  
.4 3  2.   naijugneP rotarapmoK  CLP tupnI padahret  
hategnem kutnu nakukalid rotarapmoK naijugneP  rotarapmok isidnok iu
 ignalahid kadit nupuata ignalahid naadaek adap akitek CLP tupni padahret
.nasamek kudorp helo  isgnuF   nakukalid halet gnay naijugnep lisah tukireB  
 5.4 lebaT 1 naadaek rotarapmoK naijugneP lebaT  
 eK rotoM - rotoM naadaeK  nagnareteK  
1 iriK ratuP  iauseS  
2 iriK ratuP  iauseS  
3 iriK ratuP  iauseS  
4 iriK ratuP  iauseS  
 adoidotohP
ek - 
 rosneS  
 adoidotohP  CLP tupnI  )V( nagnageT  nagnareteK  
1  kadiT ignalahid  WOL  
 0  iauseS  
2 kadiT  ignalahid  WOL  
0 iauseS  
3  kadiT  ignalahid  WOL  
0 iauseS  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 
 iraD 5.4 naabocrep lebat  ,  rosnes naadaek adap awhab lisah naktapadid
 adoidotohp  ,V 0 rotarapmok nagnaget ,nasamek kudorp ignalahid kadit
 rosnes agit adap nakukalid ini naabocreP .WOL akigolreb CLP tupni aggnihes
 .% 001 naiausesek nagned adoidotohP  





 iraD 6.4 naabocrep lebat  ,  rosnes naadaek adap awhab lisah naktapadid
 aggnihes ,V 42 rotarapmok nagnaget ,nasamek kudorp ignalahid adoidotohp
 rosnes agit adap nakukalid ini naabocreP .HGIH akigolreb CLP tupni
 .% 001 naiausesek nagned adoidotohP  
3.4  3.  naijugneP  remiT  
 nakanugid gnay CLP remit margorp lisah naktapadid tukireb naijugneP







adoidotohP  CLP tupnI  
 nagnageT
)V(  nagnareteK  
1 ignalahid  HGIH  42  iauseS  
2 ignalahid  HGIH  42  iauseS  
3 ignalahid  HGIH  42  iauseS  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  




remiT  isgnuF  
 amaL
)S(remiT  nagnarereteK  
1 0000T   1 rotoM amaL nanak ek ratupreB  3,0   s iauseS  
2 2000T   2 rotoM amaL nanak ek ratupreB  5,0   s iauseS  
3 4000T   3 rotoM amaL nanak ek ratupreB  5,0   s iauseS  
4 6000T   4 rotoM amaL nanak ek ratupreB  5,0   s iauseS  
 
   : nagnareteK  
amatU gnorodneP = 1 rotoM  
( 1 tniop tes gnorodneP = 2 rotoM gK 6,0 ) 
( 2 tniop tes gnorodneP = 2 rotoM gK 4,0 ) 
( 3 tniop tes gnorodneP = 2 rotoM gK 2,0 ) 
 adap naabocrep lisah remit lisah naktapadid 7.4 lebat adaP
 rotom naisiserpek helo nakutnetid remit naiauseseK .CLP namargormep
ratupreb itnehreb taas adap  
 
 5.4   sisilanA  metsis  nahurulesek  
 gnisam silana iraD -  sisilana nakukalid tapad nenopmok gnisam
tala nalisahrebek isatneserp helorepmem kutnu tala nahurulesek   adap
 adap naabocrep nakukalid ,nahurulesek asilana adap . erawtfoS naigaB
 inkay , aboc iju id halet gnay tcejbo amil tapadreT .tareb tcejbo paites
05  




…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
: tukireb iagabes  
.1   tniop tes tcejbo adap namargormep erawtfoS nalisahrebek nahuruleseK sisilanA
r nagned utas  tareb egna  ≤ nad gK 55,0 ≥  gK 56,0  
lebaT  .4 8  sisilanA lisaH lebaT 1 tniop tes tcejbo  
 
 
: nagnareteK  
 
 
fitkA =   √  
- fitka kadiT =  
 araces naabocrep atad iraD id gnay nahurulesek adap nakukal   tnioptes  1
 egnar tareb nagned  tareb  adap awhab lisah naktapadid ,gK 56,0 ≤ nad gK 55,0 ≥
 naka akam tubesret egnar maladid gnabmitid gnay nasamek kudorp taas
itros gnorodnep helo ritrosid naidumek nad 1 gnorodnep nakfitkagnem  naabocreP .1 r









1 ritroS  
gnorodneP  
2 ritroS  
gnorodneP  
3 ritroS  
gnareteK
na  
1 06,0  √ √ - - iauseS  
2 06,0  √ √ - - iauseS  
3 95,0  √ √ - - iauseS  
4 06,0  √ √ - - iauseS  
5 06,0  √ √ - - iauseS  
6 06,0  √ √ - - iauseS  
7 95,0  √ √ - - iauseS  
8 06,0  √ √ - - iauseS  
9 16,0  √ √ - - iauseS  
01  16,0  √ √ - - iauseS  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 
.2   tes tcejbo adap namargormep erawtfoS nalisahrebek nahuruleseK sisilanA
 tareb egnar nagned utas tniop gK 55,0  ≤ nad gK 54,0 ≥  
lebaT  .4 9 2 tniop tes tcejbo sisilanA lisaH lebaT  
 
: nagnareteK  
 
 
fitkA =   √  
- fitka kadiT =  
 2 tnioptes adap nakukalid gnay nahurulesek araces naabocrep atad iraD
 egnar tareb nagned  tareb  naktapadid ,gK 55,0 ≤ nad gK 54,0 ≥  adap awhab lisah
 naka akam tubesret egnar maladid gnabmitid gnay nasamek kudorp taas
 naabocreP .2 ritros gnorodnep helo ritrosid naidumek nad 1 gnorodnep nakfitkagnem










1 ritroS  
gnorodneP  
2 ritroS  
gnorodneP  
3 ritroS  
gnareteK
na  
1 04.0  √ - √ - iauseS  
2 04.0  √ - √ - iauseS  
3 04.0  √ - √ - iauseS  
4 14.0  √ - √ - iauseS  
5 04.0  √ - √ - iauseS  
6 04.0  √ - √ - iauseS  
7 14.0  √ - √ - iauseS  
8 14.0  √ - √ - iauseS  
9 04.0  √ - √ - iauseS  
01  04.0  √ - √ - iauseS  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 
.3  S nalisahrebek nahuruleseK sisilanA  tes tcejbo adap namargormep erawtfo
 tareb egnar nagned utas tniop 52,0  ≤ nad gK 51,0 ≥  gK  
lebaT  .4 01   tniop tes tcejbo sisilanA lisaH lebaT 3 
 
: nagnareteK  
 
 
fitkA =   √  
- fitka kadiT =  
akukalid gnay nahurulesek araces naabocrep atad iraD 3 tnioptes adap n  
 egnar tareb nagned  tareb 52,0 ≤ nad gK 51,0 ≥   adap awhab lisah naktapadid ,gK
 naka akam tubesret egnar maladid gnabmitid gnay nasamek kudorp taas
nakfitkagnem   naidumek nad 1 gnorodnep 3 ritros gnorodnep helo ritrosid  naabocreP .










1 ritroS  
gnorodneP  
2 ritroS  
gnorodneP  
3 ritroS  
gnareteK
na  
1 91,0  √ - - √ iauseS  
2 91,0  √ - - √ iauseS  
3 81,0  √ - - √ iauseS  
4 91,0  √ - - √ iauseS  
5 02,0  √ - - √ iauseS  
6 02,0  √ - - √ iauseS  
7 02,0  √ - - √ iauseS  
8 12,0  √ - - √ iauseS  
9 02,0  √ - - √ iauseS  
01  02,0  √ - - √ iauseS  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 
.4  .gK 5,0 tcejbo adap namargormep erawtfoS nalisahrebek nahuruleseK sisilanA  
lebaT  .4 11 gK 5,0 tcejbo sisilanA lisaH lebaT  
 
: nagnareteK  
 
 
fitkA =   √  
- fitka kadiT =  
  nagned tcejbo adap nakukalid gnay nahurulesek araces naabocrep atad iraD
 5,0 tareb  kudorp taas adap awhab lisah naktapadid ,gK  gnabmitid gnay nasamek
 nakub tubesret tareb awhab nakhamejretnem margorp akam ,tubesret tareb adap
 kadit solol nak ini tcejbo . 1 gnorodnep aynah fitka gnay aggnihes tniop tes kusamret











1 ritroS  
gnorodneP  
2 ritroS  
gnorodneP  
3 ritroS  
gnareteK
na  
1 05,0  √ - - - iauseS  
2 15,0  √ - - - iauseS  
3 05,0  √ - - - iauseS  
4 05,0  √ - - - iauseS  
5 05,0  √ - - - iauseS  
6 05,0  √ - - - iauseS  
7 15,0  √ - - - iauseS  
8 05,0  √ - - - iauseS  
9 05,0  √ - - - iauseS  
01  05,0  √ - - - iauseS  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
.5  .gK 1 tcejbo adap namargormep erawtfoS nalisahrebek nahuruleseK sisilanA  
lebaT  .4 12  tcejbo sisilanA lisaH lebaT 1 gK  
 
: nagnareteK  
 
 
fitkA =   √  
- fitka kadiT =  
  nagned tcejbo adap nakukalid gnay nahurulesek araces naabocrep atad iraD
 tareb 1  adap gnabmitid gnay nasamek kudorp taas adap awhab lisah naktapadid ,gK
 kusamret nakub tubesret tareb awhab nakhamejretnem margorp akam ,tubesret tareb
nay aggnihes tniop tes  .ritros id kadit solol nak ini tcejbo . 1 gnorodnep aynah fitka g












1 ritroS  
gnorodneP  
2 ritroS  
gnorodneP  
3 ritroS  
gnareteK
na  
1 1 √ - - - iauseS  
2 1 √ - - - iauseS  
3 10,1  √ - - - iauseS  
4 1 √ - - - iauseS  
5 1 √ - - - iauseS  
6 1 √ - - - iauseS  
7 1 √ - - - iauseS  
8 1 √ - - - iauseS  
9 10,1  √ - - - iauseS  
01  10,1  √ - - - iauseS  
55  




…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
 
akukalem haletes naktapadid gnay atad lisaH iraD n   naabocrep  
 01 kaynabes aboc iju id tcejbo gnisam gnisam ,adebreb tcejbo 5 padahret
 aggniheS .ilak 01 tcejbo pait adap nalisahrebek nagneD .ilak  lisah naktapadid
ebek nalisahr  erawtfos  001 inkay ini tala adap  nalagagek ada nikgnum akiJ .%
 adap tnalp  helo nakbabesid ini  nauggnag -  halas taas adap nauggnag
 kudorp nakbabeynem gnay ,nagnabmit adap nasamek kudorp nakkatelem
 nahurulesek araceS numaN .gnorodret asib kadit nad pilesret nasamek
.iauses nalajreb halet CLP aguj nad oniudrA irad namargormeP erawtfoS   
 tapad nahurulesek metsis isilana naabocrep irad naktapadid gnay lisaH
 : utiay nalisahrebek isatneserp nakidajid  
       nalisahrebeK n   = nalisahrebeK %  
               naabocreP n  
-  :  tareb tcejbo pait adap nalisahrebeK  
: gK 6,0  
    = nalisahrebeK % 01    
               01  
: gK 4,0  
nalisahrebeK %     =  01  
  01  
: gK 2,0  
nalisahrebeK %  01     =  
               01  
% 001 X  = 
001 X  % %001  =  
% 001 X  %001  =  
 
% 001 X  %001  =  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
: gK 5,0  
nalisahrebeK %  01    =  
          01  
 
: gK 4,0  
nalisahrebeK %  01    =  
          01    
 
 naklupmisid tapad nahurulesek metsis isilana nakukalid haleteS
gnay nalisahrebek awhab   iapacid halet  naigab erawtfoS   rasebes utiay
001  %   tubesret lisah  5 irad tapadid  tareb gnisam gnisam tareb tcejbo haub
.ilak 01 nalisahrebek gnisam gnisam nagned ilak 01 aboc iju id  
% 001 X  %001  =  
 
% 001 X  %001  =  
 
 




…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
BAB  V 
NALUPMISEK  NAD  NARAS  
1.5  nalupmiseK  
 ini rihka sagut kayorp nataubmep nataigek irad naktapadid gnay nalupmiseK
 tareB nakrasadreB nasameK kudorP ritroS metsiS nignaB gnacnaR“ luduj nagned
 : tukireb iagabes inkay ” CLP sisabreB  
.1   taubid haleT erawtfoS   nasameK kudorP ritroS metsis nugnab gnacnaR
nakrasadreB   nakanuggneM nagned CLP sisabreb tareb  nad 6.1 EDI oniudrA
XC  – remargorP  0.9  
.2   ajreniK lisaH erawtfoS   ini rihka saguT malad taubid gnay nahurulesek araces
gnisam ,adebreb tareb tcejbo 5 adap aboc iju iD  .%001 inkay -  id tcejbo gnisam
  .ilak 01 tcejbo pait  nalisahrebek isatneserp nagned . ilak 01 kaynabes aboc iju  
 
2.5  naraS  
.1   rihkA saguT keyorP nasamek kudorp ritros metsis nugnab gnacnaR  
CLP sisabreb tareb nakrasadreb  nagned igal nakgnabmekid tapad ,
.rorre risilaminimem  
.2   ulalret gnay lebak naksibahgnem kadit aggnihes nakiparid tapad lebak gniriW
 kadit raga gnilpuoc nagned itnagid tapad rotom riG adap nakeseG gnajnap
 .nagnisibek naklubminem  
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…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
.3   nakirebid aynkiabes ,gK 5 irad hibel nasamek kudorp isakidni kutnU  ludom
 rezzub ris  .rosnes mumiskam satab ihibelem nabeb anerak eni  anuggnep ragA




















…METSIS NUGNAB GNACNAR  RIHKA SAGUT  NA’FIR DAMMAHUM  
AKATSUP RATFAD  
 
XC -  0.9 noisreV launaM resU remmargorP  
 .2102.namrA ,sinneD  adaP nakapegneP nad nagnabmineP nugnaB gnacnaR  
 CLP nakanuggneM aluG iskudorP  ,ayabaruS iregeN akinortkelE kinketiloP .  
 .aisenodnI .ayabaruS  
daol/32/elcitra/moc.aisenodniamotik.www//:ptth - llec - nad - nagnabmit  
ratnagnep/moc.nihkibsum.www//:ptth - xc - remmargorp - ires - rajaleb - clp  
 L1PC NORMO CLP kooB launaM  
 ,8002 ,ikkazuM akinortkelE lekgneB .ayabaruS ,  
 .oirtaS 5102  . ceS gnaraB nakapegneP nad halimeP rutainiM nugnaB gnacnaR  ara  
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.B  ONIUDRA MARGORP EDOC NATAUBMEP LISAH  
 
TOBORWY//  
0.1 EDI oniudrA eht htiw elbitapmoC//  
1.1:noisrev yrarbiL//  
< edulcni#  >h.eriW  
>h.C2I_latsyrCdiuqiL< edulcni#  
 
 srahc 61 a rof 72x0 ot sserdda DCL eht tes //  ;)4,02,72x0(dcl C2I_latsyrCdiuqiL
yalpsid enil 2 dna  
 
  ;2 = 1yaler tni tsnoc  
  ;3 = 2yaler tni tsnoc  
  ;4 = 3yaler tni tsnoc  
  ;5 = 4yaler tni tsnoc  
   ;0 = A tni  
 
iov { )(putes d  
  :ecno nur ot ,ereh edoc putes ruoy tup //  
   
  ;)0069(nigeb.laireS  
  ;)TUPTUO ,1yaler( edoMnip  
  ;)TUPTUO ,2yaler( edoMnip  
  ;)TUPTUO ,3yaler( edoMnip  
66  
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  ;)TUPTUO ,4yaler( edoMnip  
   dcl eht ezilaitini //                      ;)(tini.dcl  
  ;)(tini.dcl  
  .DCL eht ot egassem a tnirP //  
  ;)(thgilkcab.dcl  
  ;)0,0(rosruCtes.dcl  
  ;)":tareB"(tnirp.dcl  
  ;)1,0(rosruCtes.dcl  
  ;)":tnioP teS"(tnirp.dcl  
   ;)2,0(rosruCtes.dcl  
  ;)"4002 CII MCL oniudrA"(tnirp.dcl  
   ;)3,2(rosruCtes.dcl  
  "(tnirp.dcl cE yB rewoP - ;)"!nauy  




{ )(pool diov  
  :yldetaeper nur ot ,ereh edoc niam ruoy tup //  
  ;)0A(daeRgolana = rosneSialiN tni  
  ; )640300.0*rosneSialiN( = nagnageT taolf  
  ;)nagnageT(nltnirp.laireS  
  ;)005(yaled  
  ;)0,7(rosruCtes.dcl  
  ;)nagnageT(tnirp.dcl  
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  ;)0,31(rosruCtes.dcl  
  ;)"gK"(tnirp.dcl  
   
  amatu gnorodnep //  
   ))4 < nagnageT( && )31.0 > nagnageT(( fi  
  { 
  ;)WOL ,1yaler(etirWlatigid  
  ;)HGIH ,2yaler(etirWlatigid  
  ;)HGIH ,3yaler(etirWlatigid  
  ;)HGIH ,4yaler(etirWlatigid  
  ;)1,11(rosruCtes.dcl  
  "(tnirp.dcl - ;)"  
  } 
    
  gK 5,1 ritroS gnorodnep //  
  ))56.0 < nagnageT( && )55.0 >  nagnageT(( fi  
  { 
  ;)HGIH ,1yaler(etirWlatigid  
  ;)WOL ,2yaler(etirWlatigid  
  ;)HGIH ,3yaler(etirWlatigid  
  ;)HGIH ,4yaler(etirWlatigid  
  es.dcl ;)1,11(rosruCt  
  ;)"1"(tnirp.dcl  
  } 
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  gK 1 ritroS gnorodnep //  
  ))54.0 < nagnageT( && )53.0 > nagnageT(( fi  
  { 
  ;)HGIH ,1yaler(etirWlatigid  
  ;)HGIH ,2yaler(etirWlatigid  
  ;)WOL ,3yaler(etirWlatigid  
   ;)HGIH ,4yaler(etirWlatigid  
  ;)1,11(rosruCtes.dcl  
  ;)"2"(tnirp.dcl  
  } 
   
  gK 5,0 ritroS gnorodnep //  
  ))52.0 < nagnageT( && )51.0 > nagnageT(( fi  
  { 
  ;)HGIH ,1yaler(etirWlatigid  
  ;)HGIH ,2yaler(etirWlatigid  
  ;)HGIH ,3yaler(etirWlatigid  
  ;)WOL ,4yaler(etirWlatigid  
  Ctes.dcl ;)1,11(rosru  
  ;)"3"(tnirp.dcl  
  } 
   
  amatU gnorodneP teseR //  
   )31.0 < nagnageT( fi  
   { 
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  ;)WOL ,1yaler(etirWlatigid  
  ;)HGIH ,2yaler(etirWlatigid  
  ;)HGIH ,3yaler(etirWlatigid  
  ;)HGIH ,4yaler(etirWlatigid  
  ;)1,11(rosruCtes.dcl  
  "(tnirp.dcl - ;)"  
  } 
   
  amatU gnorodneP teseR //  
  )4 > nagnageT( fi  
   { 
  ;)WOL ,1yaler(etirWlatigid  
  ;)HGIH ,2yaler(etirWlatigid  
  ;)HGIH ,3yaler(etirWlatigid  
  ;)HGIH ,4yaler(etirWlatigid  
  ;)1,11(rosruCtes.dcl  
  "(tnirp.dcl - ;)"  
  } 
   
  gK 5,1 gnorodneP teseR //  
  ))56.0 > nagnageT( && )55.0 < nagnageT(( fi  
  { 
  ;)WOL ,1yaler(etirWlatigid  
  ;)HGIH ,2yaler(etirWlatigid  
  ;)HGIH ,3yaler(etirWlatigid  
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  ;)HGIH ,4yaler(etirWlatigid  
  ;)1,11(rosruCtes.dcl  
  "(tnirp.dcl -  ;)"  
  } 
   
  gK 1 gnorodneP teseR //  
  nageT(( fi ))54.0 > nagnageT( && )53.0 < nag  
  { 
  ;)WOL ,1yaler(etirWlatigid  
  ;)HGIH ,2yaler(etirWlatigid  
  ;)HGIH ,3yaler(etirWlatigid  
  ;)HGIH ,4yaler(etirWlatigid  
  ;)1,11(rosruCtes.dcl  
  "(tnirp.dcl - ;)"  
  } 
   
  gK 5,1 gnorodneP teseR //  
  < nagnageT(( fi  ))52.0 > nagnageT( && )51.0  
  { 
  ;)WOL ,1yaler(etirWlatigid  
  ;)HGIH ,2yaler(etirWlatigid  
  ;)HGIH ,3yaler(etirWlatigid  
  ;)HGIH ,4yaler(etirWlatigid  
  ;)1,11(rosruCtes.dcl  
  "(tnirp.dcl - ;)"  
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